Questions: Fens are important conservation targets in temperate Europe. When hydrologically undisturbed, fens remain open for millennia. However, unaltered fens are scarce, and today their biodiversity largely depends on conservational mowing applied to prevent successional shifts. However, the effects on community structure and conservation values are uncertain, and management might not always be needed where it is a priori applied by managers. Thus, within the presented study, we ask the following questions: (a) How is the species and functional composition of fens influenced by mowing? (b) Does mowing increase the conservation value of fen ecosystems?
| INTRODUC TI ON
Rich fen mires are often regarded as semi-natural ecosystems, where mowing is necessary to prevent successional transition to forests (Stammel, Kiehl, & Pfadenhauer, 2003) . On the other hand, entirely natural fen systems are also known, both at present (Jabłońska et al., 2011) and in the past (e.g., Michaelis, 2002) , as relatively treeless ecosystems dominated by sedges and brown mosses without human management. In reality, an intermediate situation is widespread, where succession towards shrub or forest communities is relatively slow, and where the choice between regular mowing and other conservation approaches (e.g., selective removal of trees) should be grounded in some objective criteria (Van Diggelen, Middleton, Bakker, Grootjans, & Wassen, 2006) . The degree and type of human impact on fen mires are geographically differentiated. In most western European countries <10% of the original fen mire area has survived, and the remaining fens are strongly impacted by centuries of management (Joosten, Tanneberger, & Moen, 2017) . On the other hand, in North America and boreal Eurasia fen mires have been not, or only extensively, managed, and many of them retain a natural character (Vitt, 2006) . That transformation gradient is reflected in conservation strategies: from conservational mowing in nearly all remaining fen areas in Western Europe to strict protection of fens in the Russian Federation and Canada (Halsey, Vitt, & Zoltai, 1997; Middleton, Holsten, & Van Diggelen, 2006) .
Fens develop in places permanently saturated with ground or surface water in temperate, boreal and arctic zones of the world (Succow & Joosten, 2001; Wheeler & Proctor, 2000) . As in all mires, high water levels create root anoxia, which slows down and partly restrains the decomposition of organic matter and therefore reduces primary productivity, which in fens is additionally impeded by the precipitation of phosphorus with abundant base ions (Boyer & Wheeler, 1989) . Soil anoxia and nutrient limitation are two strong stress factors reflected in the abundance of stress-tolerant habitat specialist plants in fens (Horsák et al., 2012) . In oxygenated or more fertile conditions (e.g., after human-induced drainage and eutrophication) those, mostly small-stature, species become displaced by stronger competitors for light, which explains their extinction after an alteration of mire habitats (Kotowski & Van Diggelen, 2004) .
As the only "natural grasslands" of the forested areas of temperate and boreal zones, and occupying areas too wet for crop production, fens early became the source of winter fodder or litter for domestic animals. In the past, traditional mowing of fens for hay was an important part of culture over northern Eurasia, and shaped the plant community structure of fen ecosystems in those areas (Joosten & Clarke, 2002; Moen, Lyngstad, & Øien, 2015) . An increasing demand for fodder was one of the main reasons for the drainage of fens, which, by lowering the water table, reduced soil anoxia and, at the same time, increased the fertility by enhancing decomposition rates. These processes caused a loss of the natural resilience of fens against tree and tall herb invasion or domination by Sphagnum mosses in areas with a considerable surplus of precipitation (Van Diggelen et al., 2015) .
If continuously mown, fen ecosystems can sustain much of their original biodiversity despite moderate disturbance of hydrological or trophic regimes. Removal of above-ground biomass reduces standing crops, increases light availability, even at elevated fertility (Hautier, Niklaus, & Hector, 2009; Mälson, Sundberg, & Rydin, 2010) , and counteracts litter accumulation, which can be one of the main causes of species loss (Galvánek & Lepš, 2011; Joyce, 2014) .
Mowing also prevents the establishment of trees, shrubs and tall herbs, which are sensitive to damage to their above-ground parts (Güsewell, 2003; Sundberg, 2012) . As a result, the survival of typical species in the composition of many hydrologically disturbed fens has become dependent on mowing, and they are treated as seminatural ecosystems, which is reflected in the name "fen meadows" commonly used for mown (and usually moderately drained) fens Klimkowska et al., 2009) . Grime (1977) classified mowing as a disturbance factor, i.e., one that reduces the amount of biomass produced (Grime, 1977) .
Depending on plants' traits, mowing reduces or enhances their fitness (either directly or indirectly, through alleviating competition intensity). Trait groups particularly sensitive to mowing are related to the plant's lifeform and placement of buds and photosynthetic apparatus, as well as clonal growth ability (Klimesova, Latzel, de Bello, & van Groenendael, 2008) . This unequal impact of mowing on different plant species impacts competitive relations between plants, especially by reducing the competition for light and allowing for a higher niche overlap (Mason, de Bello, Doležal, & Lepš, 2011) .
At the same time, removal of litter and tall plants can enhance the recruitment of species, benefiting those with smaller seedlings (and seeds) (Jensen & Schrautzer, 1999) . Both of the above-mentioned effects can increase species richness, especially in communities that are controlled by competition rather than by environmental stress (Turtureanu et al., 2014) . For that reason mowing is a common method used in the restoration and management of high natural value grasslands (Kahmen, Poschlod, & Schreiber, 2002; Sundberg, 2012) .
Next to plant defoliation and the removal of plant biomass, mowing may also impact a mire ecosystem through pressing by mowing machinery, which may result in reduced microtopography and the flattening of hummocks and tussocks. This can be meaningful for the survival of organisms intolerant to inundation, including plants, fungi (also mycorrhizal) and insects (Rydin, Jeglum, & Hooijer, 2006) . Kotowski, Jabłońska, and Bartoszuk (2013) documented a reduction of sedges, hummock-forming species and rare plant species, associated with an expansion of aquatic clonal herbs as a result of the use of large tracked mowers in the fens of the Biebrza Valley. Flattening of the mire surface is also likely to influence the degree of root colonization by mycorrhizal fungi and their abundance/diversity, which are important for the functioning of many plant communities (Lin, McCormack, & Guo, 2015; Moora & Zobel, 2010) . In lowproductive fens, mycorrhizas are beneficial for providing plants with nutrients (mainly P and N) in exchange for carbon (Smith & Read, 2009 In the present study we analyzed the impact of mowing on hydrologically little-disturbed fens using plant functional traits, which is an objective tool to detect relations between environmental factors and ecological communities. Our main aim was to understand the impact of mowing on fen ecosystems and their natural succession. Achieving this can help to develop more successful, evidencebased conservation strategies. The above objective was pursued by addressing the following specific questions: (a) How is the species and functional composition of fens influenced by mowing? and (b) Does mowing enhance the conservation value of fen ecosystems? 2 | MATERIAL AND ME THODS
| Study sites
The study was carried out in northern Poland, where almost undisturbed fen systems can still be found in the rural landscape, and their traditional management has commonly been practiced until recent decades (Brzezińska, Dzierża, Klimkowska, & Kotowski, 2007; Kotowski, Dembek, & Pawlikowski, 2017) . Within that area, due to the high fragmentation of the land ownership structure, managed parcels (e.g., where management is encouraged by conservation authorities or uptake of agri-environmental schemes) border unmown parcels, neglected by farmers due to the general low interest in sedge hay. Sites were pre-selected using QGIS software (Version 2.14, https://www.qgis.org) and openly available satellite and aerial photographs (Geoportal, www.geoportal.gov.pl and Google Maps, https://www.google.pl/maps), as well as a Web Map Service layer containing information on the ownership structure of land (borders of parcels) (https://www.geoportal.gov.pl/uslugi/usluga-przegladania-wms) and a database of rich fens in Poland (Wołejko et al., 2012) .
Selection of sites was based on the presence of ownership borders separating fen parts with visibly different vegetation structure. On the mown sides, signs of mowing in the form of "stripes" were visible, while on the unmown sides the vegetation structure was rougher.
Another criterion for site selection was that parcel borders run from the edge of the mire towards its center to ensure that the habitat variation, including groundwater level within one pair of plots, was small. That condition was easy to fulfill, since it follows the traditional manner of land division in Poland, so we could assume that the presence and absence of management on both sides of the border was not due to different habitat conditions. The selection of sites was validated in the field: we only included sites which, at least on one side of the mowing border, could be classified as a rich to moderately rich fen or "fen meadow" (class Scheuzerio-Caricetea nigrae, alliances Caricion davallianae, Sphagno-Tomentypnion and Caricion fuscae) (Peterka et al., 2017) , and where at least single young trees (older than five years, based on our own assessment) were present within the unmown parcel. Finally, ten sites were chosen for the study. They were all located within two regions of the highest fen density in Poland, due to the landscape conditions, where at the same time traditional low-intensity use of wet grasslands is still widespread: eastern Pomerania and Podlachia ( Figure 1 , Table 1 ) (Kotowski et al., 2017; Wołejko et al., 2012) . The local climate is warm summer without dry season cold climate (Dfb) according to the Köppen-Geiger classification (Peel, Finlayson, & McMahon, 2007) .
The sites located in Podlachia experience more continental conditions, with higher temperature variability and slightly lower precipitation that those more to the west. However, the differences are minor, and for all sites the mean temperature of the warmest month is between 16.3 and 17.9°C, and of the coldest month between -2.4 and -3.8°C; mean annual temperature varies between 6.7 and 7.2°C, while the annual precipitation is between 535 and 664 mm (Fick & Hijmans, 2017) .
| Transects along borders of managed and unmanaged plots
Within each site between two and four pairs of 4 m × 4 m-large plots were located (27 pairs together). Each pair consisted of plots located on both sides of the border between mown and unmown parcels. Pairs differed in vegetation structure as they were arranged along the main gradient. The distance between plots belonging to one pair was approx. 10 m, while the minimal distance between pairs was approx. 50 m. That distance and the size of the fen vegetation patch limited the number of pairs located within one site (Table 1) .
Because parcel borders within each site followed a hydrological (and usually productivity) gradient from the mire margin towards a stream or lake, differences between pairs within each site also reflected this local gradient. Sampling was conducted in June and July (Kaźmierczakowa et al., 2016) and bryophytes (Żarnowiec, Stebel, & Ochyra, 2004) were calculated (for information about the assignment of each recorded species to the abovementioned groups see Appendix S1).
| Functional groups and functional traits
Each species was assigned to one functional group: brown mosses, liverworts, Sphagnum mosses, pteridophytes (ferns and horsetails), sedges, grasses, forbs (including all other non-woody vascular plants), dwarf shrubs or phanerophytes (trees and shrubs). Groups represented only by single and not dominant species (liverworths and dwarf shrubs) were not used in further analysis of the influence of mowing on particular functional groups. Hummock-and tussockforming species (mostly bryophytes and sedges) were distinguished on the basis of the authors' knowledge (see Appendix S1).
Information about mycorrhizal associations in vascular plants was obtained from the MycoFlor database (Hempel et al., 2013) , and supplemented with data from Akhmetzhanova et al. (2012) and Veselkin, Konoplenko, and Betekhtina (2014) . All vascular plant species in our dataset were divided into three groups (Moora, 2014): obligatory mycorrhizal (MO, species always reported as forming mycorrhizal associations), never mycorrhizal (MN, species always reported as non-mycorrhizal), and facultatively mycorrhizal (MF, species reported sometimes as mycorrhizal and sometimes as non-mycorrhizal).
Functional traits used in the analysis included canopy height (CH), specific leaf area (SLA), clonal spread (CS), start of flowering (FL), Ellenberg moisture value (EMV), and plant life strategy according to Grime (Grime strategy, Grime, 1977) . Values of CH and SLA were obtained from the LEDA database (Kleyer et al., 2008) (Rutkowski, 2016) . EMV was obtained from Ellenberg and Leuschner (2010) . Information about Grime strategy, and single other missing trait values were obtained from the BIOFLOR database (Klotz, Kühn, & Durka, 2002) .
| Calculation of functional indices
Values of CH and SLA had a strongly skewed distribution within the species pool and were log-transformed prior to the analysis.
Original cover values from the Londo scale were recalculated into percentage cover using means for each interval of the scale. 
| Statistical analysis
As the influence of mowing could be blurred by an uneven distribution of samples in space and possible interference of spatial autocorrelation, we decided to base our reasoning on models which included mowing as a fixed factor, and special arrangement of samples as two-level, nested random factors (information on site nested within a particular region). This principle was adapted to all analyses. The directional influence of mowing was assessed using the confidence interval (CI) approach instead of p-values. We decided to use 90% CI for the mean effect size, which allows us to answer questions about the positive or negative influence of the studied factor with 95% certainty (focusing at one end of 90% CI). The calculation of CIs for mowing effects within linear mixed-effects models was performed in the lme4 R package (Bates, Mächler, Bolker, & Walker, 2015) with region, site and pair as random factors and mowing as a fixed factor. To facilitate comparisons between different indexes, having different units and scales, and to check whether effect size of mowing exceeds the natural variability of a particular index within the studied fens, we divided the obtained results by the standard deviation of a particular index found within unmown plots (treated as a "natural reference") to obtain a standardized effect size, SES (similar to Glass ∆, see Ferguson, 2009; Gotelli & McCabe, 2002; Mason, de Bello, Mouillot, Pavoine, & Dray, 2013; Sullivan & Feinn, 2012) . We used a 0.5 SD threshold to discriminate between "small" and "medium" effect (Cohen, 1992) , which allowed us to prove a lack of both directional and important effect of mowing in a situation when the obtained CI for difference in SES not only crossed the 0 line but also entirely fell within the -0.5 to 0.5 SD belt (Sullivan & Feinn, 2012) . The influence of mowing on species composition was assessed by Detrended Correspondence Analysis (DCA) performed in the vegan R package (Oksanen et al., 2015) , 
| RE SULTS

| Species composition
The obtained eigenvalues for the two most important DCA axes 
F I G U R E 2 Detrended Correspondence
Analysis of vegetation data. Position of the 30 species with the highest cumulative cover in the dataset is indicated by the grey labels. Black symbols represent unmown, and grey symbols mown plots. Shape of symbols represents sites: ♦, Czarlina; □, Schodno; ✕, Luboń; , Pałubice; ▽, Wierzyca; +, Buda Ruska; ✳, Mikołajewo; ▲, Szuszalewo; ⊠, Woźnawieś; ⊞, Olszowa Droga 
| Directional effect of management on functional groups
Mown plots had a higher share of brown mosses in the cover than the unmown ones, but no directional or strong effect of mowing on their presence-absence data was detected. Sphagnum had a lower mean share in mown plots than in the unmown ones, both for cover and presence-absence data. Pteridophytes exhibited a very similar pattern (Figure 3 ). The cover of sedges did not differ between mown and unmown plots, but the share of sedge species in the total species number was higher in the mown plots. Mown plots had a larger share of grasses, both in cover and in the number of species (Figure 3 ). Trees and shrubs had a lower share, both in cover and in the number of species in the mown plots compared to the unmown ones. The same refers to hummock-and tussock-forming species (Figure 3) . The share of non-mycorrhizal species was slightly lower in mown plots, whereas facultatively mycorrhizal species had a slightly higher share in mown plots, both with respect to cover and share in the community species pool (Figure 3 ). Competitive species according to Grime were less abundant both in the cover and in the species pool in mown plots, whereas species with a ruderal strategy were much more common and had higher covers in the mown plots. There was no meaningful difference in the share of stress tolerators in the species pool between mown and unmown plots (Figure 3 ).
| Directional effect of mowing on functional traits
The mown plots had a lower canopy height (CH), both coverweighted and unweighted (Figure 4) . At the same time, the range of values and the cover-weighted variance of CH did not differ between mown and unmown plots ( Figure 5 ). The influence of mowing on cover-weighted specific leaf area (SLA) could not be confirmed. However, one can exclude the possibility that SLA was lower in the mown plots (Figure 4 ). The range of SLA values was lower in the mown plots ( Figure 5 ). The situation for clonal spread (CS) was similar to that of specific leaf area (SLA). Here, there was no strong difference between mown and unmown plots in terms of abundance-weighted CS, but looking at the presence-absence data one can expect a slightly higher share of fast growing clonal species in the mown plots (Figure 4) . CS also had a lower regularity in mown versus unmown plots, with no change in the range and variance F I G U R E 3 Confidence intervals (90%) of standardized difference for functional groups between mown and unmown plots. BM, brown mosses; SPH, Sphagnum spp.; PT, pteridophytes; SE, sedges; GR, grasses; FO, forbs; PH, phanerophytes; H, hummock/tussock-forming species; MO, obligatory mycorrhizal species; MN, non-mycorrhizal species; MF, facultatively mycorrhizal species. Plant strategies according to Grime (1977) : C, competitors; S, stress tolerators; R, ruderals was not visible after weighting by abundance, so it was related to less dominant species (Figure 4) . However, the mown plots had a lower abundance-weighted variance of FL ( Figure 5 ). The Ellenberg moisture value (EMV) was lower in the mown plots (both weighted and unweighted), and this difference was more pronounced in the abundance-weighted EMV (Figure 4) . Interestingly, the range of EMV values was the same in mown and unmown plots, whereas the abundance-weighted variance was higher and regularity lower (with possible strong effect) in the mown plots.
| Conditional effect of management
We plotted the difference in total species richness, number of fen specialist species and red-listed species between mown and unmown plots within each pair against the number of the above-mentioned species in the unmown plots ( Figure 6 ). The variance of change in species number was explained by a fixed factor, being total species richness in unmown plots (36.5%), number of fen specialist species in unmown plots (47.2%) and number of red-listed species (65.3%), respectively. As for the overall species richness, while in unmown plots it was close to or above average (>25 species), one can expect both higher and lower species richness in its mown counterparts.
However, when species richness in unmown plots was low, mown plots had relatively more species (Figure 6 ). The pattern was even clearer for the number of fen specialist species. When no such species occurred in the unmown plots, several of them appeared in the mown plots. When the number of specialist species in unmown plots was below five, mown plots had a few less or a few more specialist species, whereas the number of specialist fen species in mown plots was below that in the unmown plots if they harbored more than five such species (Figure 6 ). Similar results were obtained when we compared the number of red-listed species. There was no change, or a few more red-listed species appearing in mown plots, when there was no or only one such species in the unmown plots, and a clearly negative influence of mowing on red-listed species number occurred within pairs if there were five or more red-listed species in the unmown plot (Figure 6 ).
| D ISCUSS I ON
| Mowing vs. environmental gradients as determinants of community composition
Analysis of the vegetation composition of the studied fens revealed that management status was not its main determinant. Much more important was probably the gradient in nutrient availability.
Nevertheless, management was not unimportant as it was related to the second most important gradient of vegetation differentiation within the studied dataset. Like dry grasslands, fens can exist both as natural or semi-natural communities (Dengler, Janišová, Török, & Wellstein, 2014) , but in the case of fens the above-mentioned division is not a result of climatic factors but instead refers to the degree of landscape transformation and dominant conservation approaches.
Thus, large-scale classifications of fen vegetation (e.g., Peterka et al., 2017) should take this issue into account as some strong geographical patterns visible in vegetation differentiation can stem from different management practices applied to fens throughout their range.
| Mowing vs. habitat and competition filtering
Environmental stress and competition are two main filters affecting community assembly (Díaz, Cabido, & Casanoves, 1998) . In wellpreserved fens the role of anoxia and nutrient stresses dominates (Hájek, Horsák, Hájková, & Dítě, 2006) . However, during the first phases of degradation nutrients are released and the water table drops, weakening the above-mentioned stressors and enhancing the role of competition for light (Klimkowska, Bekker, Van Diggelen, & Kotowski, 2010) . Our results suggest that mowing, as disturbance, interplays with both filters. It reduces competition for light, which was confirmed by the lower share and cover of competitive species within mown plots. The reduction of competition for light could also be responsible for the lower mean EMV (and its higher variance), which coincides with a higher share of grasses in the mown plots. If we assume that both competition and habitat filters operate, a reduction of one of them could also reduce filtering by the other one, allowing species from drier habitats to withstand waterlogged conditions. Kotowski, Beauchard, Opdekamp, Meire, and Van Diggelen (2010) showed that only very few wet meadow species established and survived under simultaneous pressure of competition for light and soil anoxia, but when competition was excluded, species originating from mesic to very wet habitats established successfully in the presence of anoxia.
| Mowing effects related to changes in microtopography
Not surprisingly, our results confirmed some well-established conservation paradigms, such as the role of mowing in reducing the expansion of trees and shrubs (Sundberg, 2012) . Our results suggest that within mown fens even the establishment of seedlings of trees and shrubs is hampered. The above may be related to the decline of hummock-and tussock-forming species, observed in our study, which can act as nursing sites for tree and shrub seedlings, as suggested by Lieffers, Caners, and Ge (2017) . Suppression of hummockand tussock-forming species -both vascular plants (mostly sedges) and bryophytes -and the facilitation of species with fast clonal spread ability was also observed by Kotowski et al. (2013) . The influence of mowing can be related to direct cutting of the hummocks, as well as tractor wheels pushing them down in the groundwater. As F I G U R E 6 Relationship between difference in total species richness (AS -a), fen specialist species richness (FS -b), and red-listed species richness (RL -c), between mown and unmown plots and the value of the above-mentioned parameters in unmown plots. Grey line depicts regression line for a fixed effect in a linear mixed model most Sphagnum species establishing in fens are hummock-forming, because this growth form helps them to "escape" from the calcareous groundwater (Granath, Strengbom, & Rydin, 2010) , the mown sites had fewer Sphagnum species and their cover was also smaller.
That may be explained best by the reduced fitness of Sphagnum after being pressed below groundwater level. Their place is taken by common lawn-forming brown mosses, the cover of which was higher in the mown plots in our study. As the expansion of Sphagnum and subsequent rapid acidification is one of the most common reasons for fen degradation (Granath et al., 2010) , mowing also proves to be a good remedy against the shift of rich fens towards Sphagnumdominated poor fens.
| Management promotes species with broader ecological niches towards mycorrhizal associations
To date, there are no studies on the impact of mowing on mycorrhizal associations of plant species in fens to compare with. Our main result, showing a higher share of facultatively mycorrhizal species in mown plots, should be interpreted with caution because this category also includes taxa with uncertain (at best) mycorrhizal functionality (Akhmetzhanova et al., 2012; Hempel et al., 2013; Veselkin et al., 2014) . Additionally, based solely on traits, one cannot tell if in given conditions facultatively mycorrhizal plants are actually mycorrhizal or not. In the case of our study, we may only indirectly assume that since obligatory mycorrhizal plants were only slightly affected by mowing, and non-mycorrhizal plants were affected negatively, mycorrhizal fungi occurred in the study area, and it was the nonobligatory character of this association that was apparently one of the key features of the successful new vegetation community.
Facultative mycorrhizal plants were shown by Hempel et al. (2013) to occur in more habitat types than obligatory or never mycorrhizal (MN) plants, and consequently by Gerz et al. (2018) to generally have the widest niches as compared to MO and MN plants, further supporting our results.
| To mow or not to mow? The ambiguity of management effects on fen conservation status
One of our main findings is the strong negative relationship between the influence of mowing on the conservation value of fen mires and their current status. We were surprised not to see a clear effect of mowing on the conservation value of all studied fens. A more thorough investigation, however, revealed that the apparent lack of effect was related to its opposite direction at both ends of the gradient expressing conservation status (of unmown sites). The obtained result could stem from the interplay of relative importance of competition and environmental stress within purely natural and slightly disturbed fens. As mentioned before, the disturbance of fen hydrology and resulting internal eutrophication lead to the increased role of competition within the first phases of fen degradation (Klimkowska et al., 2010) . The above-mentioned process results in the competitive exclusion of specialist and endangered species, which are mostly stress tolerators and poor competitors for light (Fujita et al., 2013) . The reduction of light competition resulting from mowing can help to stop or even reverse that process. On the other hand, in well-preserved fens with high levels of environmental stress, adding disturbance can move the community towards Grimes' "barren land" of strong stress and disturbance, and thus decrease species richness (Grime, 2002) .
Destruction of microtopography can also explain the lower number of some fen specialists and red-listed species in mown plots, as they are known to settle on hummocks, which helps them to overcome competition for light (Kotowski et al., 2013) . Another mechanism of the exclusion of some of the rare species from mown areas could be related to their late blooming (Fujita et al., 2013) , as results obtained within our study suggest that a group of non-dominant late-blooming plants was absent in mown plots (Figure 4 ). That could result from early summer mowing, which does not allow the above-mentioned species to produce viable seeds (Stammel et al., 2003) .
Our results highlight that if the decision "to mow or not to mow"
is taken a priori in line with the dominant conservation strategy/ philosophy of the particular region and with minor consideration of the conditions of a site of interest, mowing might even reduce the ecological value of the conserved ecosystem. This can be especially important in areas where both pristine and "semi-natural" fen mires co-exist. For example, in Poland secondary succession is one of the main threats for fen mires (Wołejko et al., 2012) , while at the same time one of the last large pristine fen systems of temperate Europe has been described there (Jabłońska et al., 2011) . Also, in areas where all remaining fens are mown, the lack of an unmown reference hampers possibilities to explore the natural dynamics and structure of fen ecosystems. In such a situation the local definition of a "favourable conservation status" can in fact be influenced by the legacies of mowing practices, not reflecting the typical features and functions of fen mires (e.g.: Is the presence of single trees and shrubs or Sphagnum hummocks a threat or a natural phenomenon?) (see Jensen & Schrautzer, 1999; Seer & Schrautzer, 2014) .
| CON CLUS IONS
Our results suggest that mowing is an appropriate way of conservation management of slightly disturbed fens with an increased share of phanerophytes, competitive species or Sphagnum mosses. In such circumstances, mowing can help to maintain moderate levels of species richness, including some fen specialist or endangered species.
However, such semi-natural fen ecosystems (or fen meadows) will never be as valuable from the nature-conservation point of view as natural unmown and undisturbed fen ecosystems, in terms of the density of rare species, as well as ecological resilience and the intrinsic value of wilderness/naturalness in the modern world. These can only exist when both nutrient and anoxia stresses are strong.
Thus, rather than only using mowing as the conservation tool of choice for rich fens, nature managers should try to restore altered ecosystem properties to their natural conditions in which fens become self-sustaining. When applied to undisturbed fens, mowing
